Interstitial fibrosis and microvascular disease of the heart in uremia: amelioration by a calcimimetic.
In patients with chronic renal failure, the heart undergoes remodeling, characterized by hypertrophy, fibrosis, and capillary/myocyte mismatch. In this study, we observed the effects of the calcimimetic agent R-568 on microvascular disease and interstitial fibrosis of the heart. Three-month-old male Sprague-Dawley rats were randomized to subtotal nephrectomy (SNX) or sham operation and subsequently received vehicle or R-568 under two experimental protocols, one for 1 month and the other for 3 months. Echocardiography, capillary length density, volume density of interstitial tissue, and immunohistochemistry and western blots (calcium-sensing receptor, collagen I and III, transforming growth factor (TGF)-beta, mitogen-activated protein kinases, and nitrotyrosine) were assessed. After SNX, weight and wall thickness of the left and the right ventricle were elevated. The ratio of heart to body weight and interventricular septum thickness were not changed by R-568 treatment. The left ventricle fractional shortening (by echocardiography) was lower in SNX; this was ameliorated by R-568. Reduced capillary length density and increased interstitial fibrosis in SNX were improved by R-568, which also reduced the expression of TGF-beta, and collagen I and III. The calcimimetic increased the activation of ERK-1/2, normalized p38 and JNK signaling, and prevented oxidative stress. We conclude that lowering parathyroid hormone with a calcimimetic significantly improves cardiac histology and function but not the left ventricular mass in SNX.